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Introduction 3 Surprisingly, the material underpinnings and mediations of regulation have been largely neglected by social studies of society and collective activities (Denis, 2007; de Vaujany et al., 2013 ). Regulation appears as an ideational , often discursive , set of practices. Nonetheless, media studies, material studies, technology and standards studies have started to develop some ways to address this issue (see Table I .2 below). Such is also the case of management and organization studies.
Media, Materiality and Technology Studies have recently recognized the materiality of social life. Materiality is turning out to be an interesting and difficult issue in the field of Management and Organization Studies. An extended literature has already addressed materiality in relation to organization, technology, space and time, and society at large, but few studies have focused on how rules and regulation are carried, embedded and translated materially; and there is little literature on the organizational and management implications of materiality and regulation. The idea that material artefacts are deeply entangled with the human mind and with social practices can perhaps be traced back to Russian psychologist Lev Vygotsky (1978) and to Vygotsky's influence on Gibson's affordance theory (Gibson, 1977 ) and on Norman's studies on the design of everyday things (Norman, 1988) . In organization and management studies the critical place and role of material artefacts in organizing have been emphasized by a number of scholars (Joerges and Czarniawska, 1998; Leonardi and Barley, 2008; Orlikowski, 2007; Orlikowski and Scott, 2008) . Some recent works have more systematically addressed materiality as a topic of research interest in organization studies and explored the sociomaterial dimensions of organizational life, that is, how material objects and artefacts function in interaction with human agents in organizational settings (Carlile et al., 2014; Leonardi et al., 2012) . In Carlile et al. (2014) , contributors discuss the inherent entanglement of the social and the material, and provide conceptual perspectives and empirical analyses anchored in process perspectives. In this volume sociomateriality is integrated with these process approaches in order to advance the understanding of process questions dealing with how things emerge, grow, develop, and terminate over time.
This clearly resonates with the 'turn' to the material within anthropology, economic sociology and the social sciences in general. However, the material turn has also become a fashion, and sociomateriality arguably can be seen as the latest fad, particularly in organization and management studies. There is a danger of an over-reverent approach towards materiality and only concentrating on material objects as a source of possible affordances; this can misdirect attention away from the social accomplishment of activities in which objects are entangled:
Taken seriously, sociomateriality is more than simply a fascination with the 'things' that shape or are deployed within human action. ( ... ) Rather, it is a serious attempt to understand how human bodies, spatial arrangements, physical objects, and technologies are entangled with language, interaction, and practices in the doing of activities. (Jarzabkowski and Pinch, 2013) In Leonardi et al. (2012) , the authors explore how the materiality of technologies (the arrangement of physical, digital and rhetorical materials into particular forms that endure across place and time), ranging from computersimulation tools and social media to ranking devices, is implicated in the process of formal and informal organizing. The discussion spans multiple disciplines, including management, information systems, informatics, communication, sociology and the history of technology. It concentrates on the dimensions of materiality that constrain but also enable technologies to connect with and affect people, organizations, and society. The picture of technology that emerges is complex and controversial, as are the depth and pervasiveness with which technology configures our social and material world, and the problems it raises. Illustrating an effort to go beyond an over-reverence for objects, one of the contributors, Jenna Burrell, states in her chapter:
The turn to questions of materiality in understanding organizational forms need not be a wholesale abandonment of language. Rather, a materialist stance can serve as a grounding for the consideration of how language is performed and the broader material effects spun off from these performances. (Burrell, 2012, 328) 
Materiality, media and cultural studies
Similarly, scholarship around media technologies in recent years has shed the assumption that these technologies are separate from and powerfully determinant of social life, looking at them instead as produced by and embedded in distinct social, cultural and political practices. Communication and media scholars have increasingly taken theoretical perspectives originating in science and technology studies (STS), while some STS scholars interested in information technologies have linked their research to media studies inquiries into the symbolic dimensions of these tools. For instance, in Gillespie et al. (2014) , scholars from both fields come together to advance this view of media technologies as complex sociomaterial phenomena. The contributors address the relationship between materiality and mediation, considering such topics as the lived realities of network infrastructure. They highlight media technologies as always in motion, held together through the minute, unobserved work of many, including efforts to keep these technologies alive.
Materiality is ground breaking, but, of course, not in a deterministic trope. The social sciences have understood this for a long time, in particular material cultural studies. Material culture is the physical evidence of a culture in the objects it has produced. The term tends to be relevant in archaeological and cultural anthropology studies, but it specifically means that all material evidence can be attributed to culture, past or present. Material culture studies is an interdisciplinary field focused on relationships between people and their things: the making, history, preservation and interpretation of objects. It draws on theory and practice from the social sciences and humanities such as art history, archaeology, anthropology, history, historic preservation, folklore and museum studies, among others. Anything from buildings and architectural elements to books, jewellery or toothbrushes can be considered material culture.
In an interdisciplinary perspective, Woodward (2007) explored why objects have such a hold over us, not just in consumer culture, but increasingly in the disciplines that study social relations, and why studying material culture is necessary for understanding the social. It examines classical and contemporary scholarship on objects, commodities, consumption and symbolization from structuralism and Marxism to semiotics and critical approaches. It shows how and why people use objects to perform identity, achieve social status, and construct life experience narratives, by asking questions such as: Why are iPods and mobile phones fashion accessories? Why do people spend thousands remodelling their perfectly functional kitchen? Why do people crave shoes or handbags? Is our desire for objects unhealthy or irrational?
Humans' engagement with the material world is the theme of DeMarrais et al. (2005) who examine the relationship between mind and ideas on the one hand, and the material things of the world on the other. This reflects the rejection of the old debate about the primacy of the mind or material, and the development of more nuanced understandings of the ways humans interact with their material worlds. By drawing on a large variety of disciplines and approaches contributors debate the significance of key thresholds in human history, for example sedentary life, domestication and the emergence of social inequality, for the constitution of material culture. Particularly, what emerges in these studies is the active role -the agency -material and symbolic artefacts exert on the human mind and the difficulty of separating the material from the mental. Therefore, as the use of specific material resources and tools is entangled with the emergence of specific modes of thinking and the structuring of social perceptions, so ideologies and agencies cast their inscriptionstheir 'signatures' -in the material world.
Regulation: a missing dimension?
Even though material and sociomaterial dimensions, in the way we understand them and have formulated so far, are not really present in the body of literature dealing with regulation (Denis, 2007; de Vaujany et al., 2013) , a look at regulation in general and at sociological theories of regulation will still be helpful to position the present volume and better appreciate its distinctive contribution.
Regulation is a critical issue in an increasingly complex and uncertain world and has recently become a key concern for industries, consumers, citizens, and governments alike -all of which must operate in a context of global competition and crisis. Baldwin et al. (2013) provide an introduction to key debates in the field of regulation from a range of disciplinary perspectives including law, economics, business, political science, sociology and social administration. Their book covers fundamental issues regarding regulation, such as different types of regulatory strategies, enforcement of rules, quality and evaluation, regulation at different levels of government and network issues. Drawing on cross-sectorial and cross-national examples, it reviews the central questions of regulation, and reflects upon those contentious issues that affect the design and operation of regulatory institutions.
Perhaps as a consequence of the financial crisis, recent books address market regulation more specifically. Baldwin et al. (2010) underline how regulation does not just restrict behaviour but can also be enabling or facilitative, as when a market could potentially be chaotic if uncontrolled. It provides an analysis of different perspectives on regulatory experiences in different jurisdictions and accentuates matters of high policy relevance and agenda setting. Contributions include meta-regulation and self-regulation, the evaluation of regulatory agencies, enforcement and compliance strategies and global regulation, which are studied in sectors such as network industries and financial services. Principalagent, cybernetic, cultural and institutional theoretical lenses are employed to examine issues of control. These studies highlight the growing importance of the language and the practice of regulation and illustrate how theories and practice have developed. Huault and Richard (2012) highlight that the true regulators of the economy are not only regulatory state authorities and also that the financial sector of the economy contributes to rule-setting. Actors that seem to be the objects of regulation or intervene only at its fringe are in fact 'discreet regulators' which provide the institutional framework that fosters the creation and globalization of markets. An explicit practice-oriented perspective is taken by Moss and Cisternino (2009) . Their edited book is aimed primarily at citizens and public servants who are grappling with a crisis of governmental regulation that conventional approaches didn't predict and don't seem able to solve. As part of the Tobin project, their work is to be seen as an experiment in reconnecting academia to the broader democracy. Academic research is re-dedicated to invigorating public policy debate and to the pursuit of solutions to societal problems. It critically assesses how fair and efficient financial and market regulation are, in particular free markets, deregulation, liberalization and privatization; what are possible sources of regulative failure; regulation costs; and social values that inform regulation and social cooperation.
Technology and regulation
In most of the literature that examines the relationship between technology and regulation, technology is seen as a central factor of regulatory life due to its impact on the rate of change that affects most regulated sectors. New regulatory challenges are, thus, thrown up as technologies develop, as new products are devised and sold, as new types of actors enter the scene and as consumers' preferences shift. Regulation has become a central feature not just in the debates regarding the control of new or changing technologies, but also in the context of new technologies that change the frontiers of existing regulatory regimes, as with the array of possibilities and control issues that arise with the development of the Internet: governance and regulation, media content regulation, spectrum regulation and net neutrality, electronic commerce, intellectual property rights protection in the digital environment and regulation of Internet content through universal service provisions, network regulation and telecommunications regulation within developing markets (see e.g., Murray, 2006) .
Many studies focus on how technology has affected regulation of specific sectors. For example Lee (2000) examines how new technology has revolutionized the nature and threatened the existence of traditional stock and futures exchanges and analyses how they have responded to developments in automation in financial markets. Others investigate how specific technological industry sectors are regulated, such as Delea and Casazza (2010) , who look at how electric power systems operate, how the organizations are structured and how electricity is regulated and priced, with an effort to bridge the gaps between technology, government policy, economics and finance, business arrangements and also the Internet. In the domain of biotechnology and GMOs Thayyil (2014) examines how EU law treats serious disagreements about the development and use of a radically new technology like genetic modification and explores public participation as a regulatory mechanism and technocratic responses to public values, risk, science and society. Coates (2011) , on his part, deals with the regulation of technology markets, looking specifically at the global influence of European and US Competition Law in the technology sector -as demonstrated by a number of high-profile cases such as Microsoft, Sony/BMG and Intel. His book focuses on the information, communication and media markets that form the 'new economy'. It considers the regulatory context, the complex interaction of rules and legal issues such as high fixed costs, the importance of intellectual property and standards, data protection rules, privacy, network neutrality and interoperability of communication networks and their impact on electronic commerce and services, and the prevalence of the network effect. Its main contribution is to examine the interaction between competition, intellectual property and regulation. Through the technology lens, the book engages with the cutting edge of the law and thus is able to explain the applicable legal principles and the critical US/EU divergences. Since the most advanced competition cases are almost invariably in technology markets, it is particularly useful to competition, telecoms and ICT lawyers and economists, regulators and policy makers.
In their edited book, Technology and Regulation , Schwartz et al. (2009) argue that two primary drivers have transformed equity markets: technological advances and regulatory initiatives. The question is the overall impact of technology and regulation on these markets and how to handle new institutional orders to maintain market quality and efficiency. The book addresses both how modern, electronic technology facilitates trading and how regulations adjust to the resulting changing structure of the markets. Technology is conceptualized as the dynamic forces changing these markets, which then require adaptive regulatory mechanisms.
Much of this literature (in the field of Management and Organization Studies) on regulation is based on neo-institutional analysis, which regards technology as an institutional factor among many, paying little attention to the material aspects of technology in the way we intend to. However, a few books, which we outline below, focus more deeply on how technical artefacts enforce and regulate practices that become materialized and institutionalized.
Towards materiality and regulation
The material dimension of regulation is more explicitly taken on in Saeed and Shellhammer (2011) , who look at how rules and regulation are mediated by technology in markets and organizations in the broadcast TV industry. They suggest a number of applications that can be deployed to provide new services to users, including broadband Internet applications. They highlight potential business opportunities and address the deployment challenges likely to arise. Beyond providing an extensive survey of new technologies, applications, system requirements, regulations and policies about additional TV spectrum, this book also examines standard-developing processes in regulatory organizations and the co-existence between standards, technologies, devices and service providers.
An interesting comparative analysis of the material aspects of regulation is given by Black et al. (2005) , which draws on studies of innovation in regulatory instruments and practices across high-and low-technology sectors, across different countries and from the early to the late twentieth century. Regulatory innovation is defined as 'innovation in the performance of regulatory functions, institutional structures and organizational processes in the regulatory regime' (Black et al., 2005, 12) . Crucial for the analytical approach is the suggested five 'worlds' of regulation: (1) the individual, (2) the organizational, (3) the state, (4) the global polity and (5) the world of innovation (Chapter 2). Empirical studies presented by contributors cover regulatory innovation of railways, financial markets, legislation, 3G mobile phone licensing, dangerous dogs and Internet gambling. They all investigate which of the five worlds are crucial for establishing regulatory innovation but without finding any of these worlds a satisfactory explanation of the regulatory innovation in question. As pointed out by Sørensen (2006) in a review of this book in Science Studies , with its strong relational emphasis, STS vocabulary could help out here. Star and Griesemer (1989) and Galison (1997) have shown that boundary objects and zones between 'worlds' are often more important for the production of science and technologies than the 'worlds' themselves. "The same may be the case in the production of regulatory innovation ( ... ) An STS analysis showing how the object of regulation makes specific forms of regulation available would be an important next step in the study of regulatory innovation, and in general for grasping the 'materiality of governance' (Sørensen, 2006, 105) ".
The crucial role played by information technology in the regulation of social life and social practices is stressed by Kallinikos (2011) . He starts from the premise that information produced and disseminated by an interlocking ecology of computer-based systems and artefacts provides the essential means for planning organizational operations and controlling organizational performances through multiple comparisons of outcomes across tasks, units, work clusters and sources. Information therefore ceases to be a simple administrative companion through which people execute or monitor their duties and becomes a pervasive element (or 'habitat', as Kallinikos calls it) and a crucial platform upon which new social, administrative and economic relations develop. Kallinikos describes the vital importance that digital information acquires in restructuring organizations and other domains of social life in which expert work is carried out. Information and information-based technologies are seen as a vital means through which expert work is conducted and monitored, and an indispensable carrier of messages within and across sites and institutional boundaries.
In a similar vein, the emergent imbrications of ICT with government and institutional frameworks are at the core of Contini and Lanzara (2009)'s interest. The contributions collected in their book throw light on how ICT shapes the institutions of the public sector, with special reference to the administration of justice, and, conversely, show how the normative rules and the institutional structures of the bureaucracy constrain and channel the design of the new technologies. The book analyses the complexities of the design of e-government systems and the problems associated with the rise of digital institutions and with the evolution of modern bureaucracy in contemporary democracies.
More specifically, in his opening chapter to the book, Lanzara argues that, instead of formulating laws and norms and threatening with sanctions or rewarding with incentives, technological artefacts enforce certain practices that become institutionalized along with the recurrent use of the artefacts. The fundamental problem of channelling and regulating social and administrative behaviour is thus taken care of by the technology -be it artefacts, tools, media or other (Lanzara, 2009) . Whereas in the former perspective ICT is regarded as producing institutional effects and enforcing institutional practices, hence coming to gain an institutional valence, in the latter an institution or normative code is regarded as responding and eventually adapting to technological features, requirements and standards, becoming itself a technology of regulation. In the same volume, Kallinikos provides an extensive treatment of technology as a regulative regime in its own right (Chapter 3).
Finally, Actor-Network Theory (ANT) can also be seen to address the issue of materiality and regulation, as for example in the collected studies edited by Czarniawska and Hernes (2005) . ANT's approach to connecting people, artefacts, institutions and organizations enables its contributors to shed light on complexities in the study of various aspects of organization, including technology, organizational change, routines, virtual organization, strategy, power, market mechanisms, consumer behaviour, public administration and knowledge management. Other ANT notions such as inscription and delegation, programmes and anti-programmes, and its emphasis on non-human elements pave the way for exploring the material underpinnings of regulation. Particularly, the notion of symmetry between human and non-human actants advanced by ANT has been already drawn upon extensively in recent sociomaterial literature.
ANT is an important theoretical lens for approaching the relationship between regulation and materiality, between rules and technical artefacts, and for framing material and functional regulation. For example, one might ask: What happens to rules when they become inscribed in technical/material artefacts? Is all normative and regulative complexity inscribed in/delegated to technology, or just a simplified version of it? Using Niklas Luhmann's (1998) concept of functional simplification might also be useful. Indeed, normative and regulative complexity must be functionally simplified in order to be effectively handled by technology or materially embodied. As a regulator, technology offers a simplified version or configuration of regulatory mechanisms (Kallinikos, 2009) . Artefacts, then, can act as functional equivalents of rules only thanks to functional simplification. Another question is how objects work as regulators. They might produce the same effect of the equivalent rule, but do they work in the same way as formal or textual norms do? In other words, can technology be considered as a specific regulatory regime other than law and culture?
Aims of the book: exploring sociomaterial regulations in collective activities
More and more is being written on materiality and the social, but it rarely includes rules and regulation. Conversely, much research is being carried out on regulation, especially since the financial crisis, but rarely including materiality, as shown above. By focusing on the material grounds of regulation, that is, on the regulative power of material artefacts, this book falls at the intersection of regulation and materiality, which we regard as a broad and still poorly explored field of inquiry. Various approaches can bring valuable insights on the topic, such as Marxism, institutionalism, neo-institutionalism, process studies, regulation sociology, affordance literature, practice-based theories and others. Some of these are represented in the present volume, especially from a microperspective on organizations and the material underpinnings of regulation.
However, no matter which perspective we take, what is of more substantive interest for our purposes in this book is the exploration, in different ways and instances, of how material artefacts are able to inscribe and enforce regulation, thus vicariously replacing formal (textual) norms and rules, or direct supervision. In the process, new mediations are enacted and a new institutional environment takes shape where administrative action and regulation assume new features.
Understanding the constraining and enabling power of artefacts is an old debate that has raged for some time especially in studies of science and technology, in ecological psychology and in the socio-technical school (Cummings, 1978; Trist, 1981; Gibson, 1986; Latour, 1992 Latour, , 1994 . It has recently resurfaced in some corners of Information Systems (IS) and organization studies research, particularly in the context of structurational approaches of information technology (Orlikowski, 1992; DeSanctis and Poole, 1994; Orlikowski, 2000) or in the stream of recent studies on 'sociomateriality' (Orlikowski, 2007; Leonardi, 2011) .
In order to delineate the core problem this book intends to address, we offer three examples that illustrate some key aspects of the problematic relationship between rules, artefacts and humans. The examples, and their increasing complexity, depict different kinds of situations that we may experience in our relationship with materially embodied rules, or, said differently, in our mundane interactions with artefacts that have the power to regulate our behaviour. Three cases are discussed below in relation to rules: (1) compliance, (2) resistance, and (3) negotiation and reflexive exploration.
In each of the three cases the question of how to make sense of the rule assumes a specific form. The first two examples are given by Bruno Latour (1992) , and the third one is suggested here to emphasize what we see as a potential gap in the literature.
The first example is that of the speedbump (Latour, 1992) . A driver is alone in a car. He/she encounters a speed bump on a road. He/she slows down not to damage the car. To be more than a mere constraint, the speed bump has to make sense; it not only forces the driver to slow down near the speed bump, but it reminds him/her that one should not drive beyond 45 km/h in French city centres, so more generally beyond the time and space of the specific. Otherwise, we will not apply the rule beyond the time and space of the driver crossing the speed bump. The affordance (Gibson, 1986) of the speed bump is part of its shape, its 'skin'. Even beyond the context of a situated action (driving), by simply walking close to the speedbump, I am (as a regular driver) likely to identify and be reminded of what it is meant for.
The second example involves the IT-based control system involved in the practice of driving. Latour (1992, 251) describes the following experience: early this morning, I was in a bad mood and decided to break the law and start my car without buckling my seat belt. My car usually does not want to start before I buckle the belt. It first flashes a red light 'FASTEN YOUR SEAT BELT!', then an alarm sounds; it is so high pitched, so relentless, so repetitive, that I cannot stand it. After ten seconds I swear and put on the belt. This time, I stood the alarm for 20 seconds and then gave in. Here again, a driver is alone in a car. He/ she simply wants to start, but a series of tangible and intangible things prevent him/her from starting the car without having fastened the seat belt: first, the ignition key not working, then the visual flashing message and finally the synthesized voice, reminding the driver of the rule.
Compared to the previous case of the speed bump, affordances and regulatory powers of the driving control system are less directly obvious, some being more material than others. The rule is nonetheless part of a code, more than a shape or immediate 'skin' of an artefact. Compared to the speed bump, trying to start the car without fastening the seat belt is less obvious and less visible and relates to a lack of immediacy, or 'temporal discrepancy': the rule incorporated into the IT artefact is difficult to identify and to act upon or modify for the end user, unless he or she makes sense of the code. Sociomaterial regulation can therefore be defined as the normative mediation of a technological system encountered through a situated practice. Sociomaterial regulation, i.e., the normative mediation of the IT-system encountered through a practice, requires a situated action (trying to start the car without fastening the seat belt) to be effective. This has two implications: In this second case, it is necessary to engage with the technological system in order to decode the rule, as it is less visible and immediate than in the case of the speed bump. More likely it relates to temporal discrepancy: the rule incorporated into the IT artefact is more difficult to immediately identify and to act upon or modify for the end user than in the previous case. It has more complex technological embodiments.
The last and third example is not explicitly present in Latour's writings (except maybe through his written dialogues with readers). As we will see, in spite of its mundane nature, it is also almost absent from the IS literature. A woman and her husband are in a car (the driver is not alone any longer). They leave Paris and want to reach the south of France for their two-week vacation. At some point during the trip, after several audible warnings by the internal GPS (Geographic Positioning System) about speed limits, a quarrel begins between the two occupants of the car about the rule and switching off the system. The woman decides to activate the speed limiter, but at 10 km/h below the official speed limit which the husband finds ridiculous. He spends ten minutes arguing that is why he believes the GPS warning is stupid. This last situation also differs from the previous one. Here, the driver is not alone in the car. He/she can also negotiate and discuss or reflexively explore the regulation with somebody else, not directly involved in the driving of the car, but likely to suffer consequences if something goes wrong. In a way, both are involved in sociomaterial regulation, but they are not part of it to the same extent. The rule mediated by the technology is acknowledged and reflexively explored. This implies that actors disentangle the rule from the artefacts and question it reflexively. Of course, they cannot do whatever they want to: a rule exists, and infringing it exposes them to penalties. And the GPS reminds them of a rule they cannot change; what Latour would calls 'anti-programmes' are quite restricted. But the rule can be identified and questioned.
This third situation differs from the second one for one key reason. In the second situation the rule could remain a mere constraint. The driver can experience the situation as a constraint related to the very car he/she is trying to drive. The synthesized voice is not just an opportunity to remind and maintain the rule. Other non-human delegations such as another warning by the synthesized voice stating that 'In France, it is compulsory to fasten your seat-belt' could be added, or a friend or policeman could remind the driver of the rule. This has strong implications. Even if the rule constraint ('it is compulsory to fasten your seat-belt') remains valid for individuals beyond the time and space of that specific technological mediation (e.g., in the context of driving another car without this system), the driver is less likely to respect this meaningless injunction continuously (Latour, 1994 (Latour, , 2005 Reynaud, 2004) , for instance in the context of driving another car without this technological mediation system. So in the second case, the rule embodied in the technology is either followed or not, but not questioned. Differently, in the third situation, the rule, together with the technical system embodying it, is deliberately questioned by the humans who argue about the meaning and utility of it. Here the process of regulation explicitly involves humans who need to make sense of rules in order for the rules to be effective.
The three examples point to different levels at which regulation is mediated and conveyed by material artefacts (see Table I .3). Regulation is enforced through the physical obtrusiveness of the speedbump; or mediated by the software activating several sensory devices; or, in the third case, negotiated and reflexively explored in a dialogue/debate between humans who have different stakes. Each of these situations implies specific ways of making sense of the relationships between artefacts and rules.
The question of meaning is central to the process of regulation and its technology-based mediations. In other words, rules, to be truly meaningful, need to be invoked and mobilized meaningfully. Reynaud (2005, 156) insists on this critical point with the following example. If, in the train, my neighbour smokes in a non-smoking area and that bothers me, I then need to mobilize the rule, to invoke it, to protest, to involve people around me in the discussion or to call the ticket inspector. I need to brandish the rule, otherwise nothing will happen. An appropriation of the rule is thus necessary. In some instances, the inherited part of rules is inscribed into some devices. In the context of practices, we unconsciously manipulate a number of objects (legal rules, procedures, techniques) in which meaning is inscribed.
Human (passenger or ticket inspector) and non-human (devices such as a notice-board or a smoke-detector) actors will be required to mobilize and re-mobilize a rule to make it continuously effective and meaningful. This meaning is expected to be reflexively explored, explained and challenged. Ultimately, in the absence of this sense-making process, rules could hardly achieve and maintain legitimation across time. They would be plagued by recurring instability.
In the context of this book, we want to explore sociomaterial regulations and understand how rules 'inscribed' into an artefact or 'delegated' to an artefact (Latour, 1992) are reflexively and collectively discussed and questioned, in the context of what we will call 'regulatory episodes'). In particular, we want to make sense of the situations 2 and 3 described above. We concentrate on the subject of materiality and rules and regulations in organizations. Some of the questions we seek to address are: How are everyday practices entangled with In Chapter 1, 'Tecnologia Social: A South American View of the Regulatory Relationship between Technology and Society', Marlei Pozzebon revisits the concept of tecnologia social from a sociomaterial perspective. In her investigation of South America writings on social innovation, she found a vast and rich literature describing, analysing and theorizing around grassroots social innovations from the perspective of the underlying arrangements among people, tools and methods. The term tecnologia social is applied with reference to those sociomaterial arrangements or assemblages. She explores a long tradition that seems to have started with Gandhi in India, had a short trajectory in Europe and North America, and eventually reached the minds of South American researchers and practitioners of social innovation by the 1960s. There it has been transformed, sliced-and-diced and remixed, having an impact that has been very prolific. The vocabulary utilized in the tecnologia social literature expresses the inseparability of different levels of analysis and the inseparability Copyrighted material -9781137552624 of the material and the social aspects of a phenomenon. Social technologies are sociomaterial by definition; an understanding was already present in sociotechnical approaches from the 1980s -that social innovation implies an intertwined assemblage tying together social actions and materials.
Revisiting this long trajectory that led in South America to the consolidation of a critical mass around the relationship between technology and society, she recognizes that such an inseparability of the social and the material in ways of relating, connecting and performing constituted the very core of the tecnologia social tradition much before the emergence of the sociomaterial current in organization studies. Still, their convergence is relevant in contributing to our knowledge on social innovations. She argues that European and North American sociomaterial researchers have much to learn from the South America's tecnologia social stream in terms of both theory and practice and illustrates this through examples of community IT and microcredit practices in Brazil.
In Chapter 2, '"Development, Development, Development": Rules and Regulations Performed at a "Community" Multimedia Centre in South India', Savita Bailur explores efforts to bridge the digital divide by international development agencies investing in ICT and development projects, in particular one initiative in south Asia to establish community multimedia centres (CMCs). These are facilities offering both community radio broadcasting and telecentre services with access to Internet and other information and communication technologies. The aim was to support to community development by strengthening economic opportunities through information and training, and to strengthen social inclusion, public participation, education, agriculture and health.
The chapter outlines findings from ten years of longitudinal research (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) at such a centre in rural south India, through a narrative analysis reporting on how the artefact of the CMC was constructed. It emphasizes the technologically deterministic and innovative nature of the project in the early years and the challenges of community participation. Over the ten years, the centre went through waves of construction and deconstruction as a site of politics, debates, power and shifting affiliations. A central theme of sociomateriality is that artefacts and objects are the constituents, results or outputs of organizing. This chapter reviews the years of changing dynamics, rhetoric, rules and regulations which made and 'unmade' this centre.
In Chapter 3, 'Material, Emotional and Professional Dynamics: Idealism, Commitment and Self-Regulation in the Peace Corps', Meghan Elizabeth Kallman looks at the ways in which altruistic aspirations interact with bureaucratic rules at the Peace Corps. This is an organization at the junction between the altruistic ideals of its participants and the sometimes problematic realities of being a sustainable bureaucracy. The chapter explores how bureaucratic rules mediate people's social commitment. Non-profit organizations increasingly apply management techniques and material practices that were originally developed for the business sector. Using a rigid incentive regulatory approach for volunteers seems misplaced and falls short of recognizing the truly ideological nature of volunteer commitments.
Findings suggest that volunteers have similar needs as activists (collective processes, introspection, etc.) that the Peace Corps, understanding itself as a knowledge and service organization, does not meet. Lacking rules and organizational spaces for dealing with the 'big' questions about development, service, and international relationships, volunteers experience a decoupling of the programme's goals and what they perceive it to be doing. They resolve this either via (1) increased conservatism, in which they come to understand the recipients of services as unworthy, or (2) a critique of the organization itself as unworthy. The chapter develops an analysis of workers in ideologically motivated fields that emphasizes the structural-organizational rules and material practices that affect participants and their ideals.
In Chapter 4, 'American Football and the Global Mediatization of Rugby Union: Geopolitical Rules and Materiality', Peter Clark compares American Football and UK Rugby Union as time-space-place periods and sets of problem solving through material rules and regulations. The intention is to articulate the analytic potency of key concepts such as material configurations and socio-genesis of rules. In US American Football since the 1880s extensive rules have been formalized to address a problem set of future time-space strategic reconfiguration. Rugby Union by contrast was still pre-professional in 1985 in the UK with low media exposure. Since 1985 Rugby Union has evolved into a media spectacle in which tracking devices record and afford coaches metrics about individual professional players and the team. It has grown in market power and become more complex in the past two decades.
The game has been the focus of multiple rule changes and almost annual incremental innovation. These rule changes, which are complex for players, referees and spectators, have cumulated into a systemic format which can be viewed as a new configuration. The contemporary globalization of media is creating a spiralling multiplicity of processes and rules. This theme requires attention to the evolving forms of artefact-based information processing and evolution of television coverage of sports into mediatization. This chapter shows that there have been different spurts of discontinuity and eras of continuity for both American football and Rugby Union; and it examines how far contemporary mediatizing and material configurations and rules of sport are inflecting the forms of involvement of the USA and UK in interstate wars and governance evolving over long-term time periods.
Part II: Performing rules: giving matter and power to rules
This part first offers a short essay by Fabian Muniesa 1 to introduce the notion of rules and materiality particularly in a business context, which the subsequent chapters explore further, using Reynaud's social regulation theory.
In Chapter 5, 'The Matter of Business', Muniesa argues that there are multiple ways in which the problematic nexus between materiality and rule can be addressed, and multiple reasons to do so. A few thoughts on the gruelling case of business, on the materiality of its rules but also on its matter proper, are offered. How can this multifarious object of inquiry confront the problems of matter, materiality, materials and materialism? What is the matter of business anyway? A possibly useful answer would need to try to hold business matter and business form together.
In Chapter 6, 'The Materiality of Corporate Social Responsibility (CSR) Regulation: The Making of CSR Apparatuses in a Diversified Industrial Group', Julie Bastianutti develops an understanding of the progressive materialization of rules and regulations in organizations that are subject to the implementation of CSR and sustainability policies. CSR is a good topic to grasp transformations of organizations at multiple levels: individual and collective practices inside the organization, organizing processes, interaction between entities belonging to a same industrial group and regulation processes at the industry level. This has a sociomaterial dimension as it involves the production of new artefacts, the transformation of existing ones (e.g., annual reports), the transformation of organizational structures, the production of CSR road-maps or score-cards, and the design of new products. The daily regulation of organizational life is deeply transformed.
Comparing two longitudinal case studies of industrial groups allows the author to show the development of new forms of regulation in their sociomaterial dimensions. The analysis shows the sociomaterial character of environmental topics (energy saving, carbon efficiency and other externalities). The constitution, development and diffusion of artefacts and new rules played a crucial role in the constitution of cognitive frameworks that are needed to implement CSR and sustainability policies and practices.
Design rules and practices, management tools and sociomaterial apparatus are also considered in this study. The artefacts are entangled with the diffusion of broader sociopolitical discourses about environmental protection, which are influencing the policies and interactions between actors in industrial groups. The progressive regulation of CSR and sustainability transforms not only practices within the organization but also the conception of actors about the role and place of their firm in society. The chapter suggests that rather than a consensus, it is more likely that a space for debate can be identified and characterized.
In Chapter 7, 'Knowledge Management Systems, Autonomy and Control: How to Regulate? A Case Study in an Industrial Company', Carine Khalil and Aurélie Dudezert explore how the implementation of knowledge management systems (KMSs) has led to the emergence of new organizational forms such as post-bureaucratic and decentralized organizations. The systems seem to affect the control and the autonomy of organizational actors. On the one hand, knowledge management systems enhance horizontal communication and encourage self-organizing and self-managing teams. On the other hand, KMSs control organizational actors' activities through formalizing their collaboration practices and informal exchanges. However, controlling actors' activities can decrease collective intelligence and creativity. And simultaneously, enhancing actors' autonomy can destabilize the organization and act against its interests. This chapter analyses this question through a case study within the information systems division (ISI) of Infra/SNCF using Reynaud's social regulation theory. This theory offers a lens through which the implementation of knowledge management systems can be understood as the product of organizational regulations and compromises between actors.
Regulations are defined as the processes through which rules are created, modified or suppressed by parties in order to fix the frame of their relationships and their mutual rights. In Reynaudian terms, organizations are constructed through continuous social exchanges and negotiations between control and autonomy. From this perspective, Reynaud distinguishes three types of regulations: 'control' regulations, 'joint' regulations and 'autonomous' regulations. Control regulations are imposed by top managers in order to control others' activities. Autonomous regulations are generated by actors or subordinates on whom control is exerted. Joint regulations are based on negotiations between the two parties. It is the result of compromises between actors.
Data analysis shows that the existing KMSs are perceived by top and middle managers as tools that help them control actors' activities and monitor information flow. However, top managers insist on structuring these tools in order to better formalize knowledge capitalization and sharing practices. For these actors, defining rules for controlling information exchanges and accessing information is essential. However, project managers and technicians perceive KMSs as tools used by top managers to increase information traceability and the control of their activities.
By drawing on Reynaud's social regulation theory, the authors try to understand how the joint regulation is constructed through the confrontation of control regulations and autonomous regulations. The data analysis highlights that the emergence of a joint regulation is not necessarily spontaneous. It necessitated the intervention of an intermediate actor who intervened in the negotiation processes, helping the two parties develop compromises regarding KMS.
In Chapter 8, 'Organizing Resisting Activities in Online Social Spaces: Regulation, Communities, Materiality: The Case of a Citizen's Movement Defending Undocumented Migrant Pupils', Philippe Eynaud, Damien Mourey and Nathalie Raulet-Croset explore the concept of joint social regulation developed by Reynaud. It combines two apparently contradictory and complex phenomena that co-exist in organizations -control and autonomy -and focuses on their interplay that fosters the dynamic creation of rules. Reynaud studies forms of control that spread across an organization and contrasts control-based rules (that originate from management and are based on hierarchical power) to autonomous rules that get produced locally by groups of workers themselves. This approach goes beyond a dual perspective that would merely oppose global to local dimensions of regulation. It shows that the combination of different forms of legitimacy produces local and more informal regulations. This theoretical perspective on control and regulation makes way for both local emergence and global control.
The authors explore the nature of control by investigating the role of tools (such as e-mail lists, websites, etc.) as carriers of regulations that are both control-oriented and autonomous. These tools induce forms of regulations both at the global and the local level and develop a form of material agency. Information systems have an agency which appears locally and contributes to autonomous and control-based regulations. They argue that the global functioning of the organization is based on the multiplicity of autonomous regulations which are developed through these information systems.
Part III: Mediating rules and ruling artefacts: performativity, mediation and material regulation.
In Chapter 9, 'Becoming, Assemblages and Intensities: Re-Exploring Rules and Routines', Jeremy Aroles and Chris McLean reflect on how the electronic world can appear to be at our fingertips with an endless series of connections, standards and routines being performed effortlessly. We only begin to question ideas of agency, process and accountability when things fail or go wrong. Even on these occasions, we can easily slip into deterministic accounts that rely on certain a priori divides (e.g., subject/object, structure/agency, technology/ society, nature/culture), simplistic cause-effect relations and a realist version of the 'truth' as existing out there. While such an approach has been evident in studies seeking to research the role of routines, procedures and standards, there is also an increasing number of approaches and theorists who seek to open up new spaces of enquiry by unpacking these divides. This chapter seeks to explore this area of enquiry -the making of standards, rules and routinesby comparing two approaches: sociomateriality on one hand and a conceptual framework inspired by Actor-Network Theory (ANT) and by the work of Gilles Deleuze (1994) on the other. While much attention has been given to these moments when different theories and concepts conflict with each other, this chapter seeks to explore both the overlaps and differences across these approaches.
In Chapter 10 'How Technology Remediates Practice: Objects, Rules and New Media', Giovan Francesco Lanzara argues that the relationship between technology, practice and organizing can be best grasped by focusing on the critical notion of remediation . The diffusion of new media brings to our attention the extent to which our practices are mediated by a web of objects, tools and representations, whose features and functionalities are specifically associated to the medium in which they are embedded. When traditional media are replaced by or mixed with new media, a long-established practice may be perturbed or even disrupted by the discontinuity. Different modes of integration must therefore be sought between old and new objects, routines and representations in order to re-establish the practice's ecological balance and the smooth flow of activity. Through an examination of empirical cases dealing with visual and digital technologies, the author discusses how technology remediates practices, influencing their structures and meanings; changing our very sense of what rules, objects and representations are; and supporting unprecedented forms of organizing.
Lanzara discusses how technology, in the form of new media, mediates practice and organization. As it inscribes instructions and prescriptions for conduct in a compelling form, technology works indeed as a regulative regime. However, technology does not only play a regulative function in professional and organizational settings, but also exerts a generative role, being a source of ontological openness and variation. He shows that, when practices and organizations migrate to new media, new objects and relations are construed, together with new ways of representing them. In the end, the structures of the practice and the organization are substantially reshaped. Remediation is therefore generative of new forms, not a simple transposition or translation; it is not a 'change of clothes' (a re-dressing) of the same objects.
The findings have implications for the current debate on materiality and sociomateriality. The major insight here is that materiality is a property cast onto objects by the medium. All media have their own kind of materiality, even digital media, insofar as they can be perceived through our senses. Digital objects are indeed 'experienced', hence they must exist in and on a material substratum. Anything experienced at all has its material component. The form of the object owes much to the kind of material and semiotic mediation that is construed, and thus the object's representations that can be built. Therefore the notion of virtuality is not opposed to materiality, and the idea of dematerialization is simply meaningless. When an object turns digital -say, a patient record migrating from paper to electronic -it is not deprived of materiality; rather, it is given a different kind of materiality, the specific materiality that comes from the digital medium, together with accrued or reduced possibilities and constraints for agency and representation. The materiality of the digital object is the materiality of the computer interface.
Part IV Disentangling sociomaterial practices: the transformation of regulation?
In Chapter 11, 'Enacting Information Security Policies in Practice: Three Modes of Policy Compliance', Marko Niemimaa and Anna Elina Laaksonen claim that, despite efforts, information security policies seldom produce the expected outcome. Compliance is considered to be a key to successful information security management. To explain compliance behaviour (and noncompliance), scholars have largely built on variance theories that focus on antecedents of predicting/anticipating compliant/non-compliant behaviour. However, understanding compliance continues to be a challenge. Focusing on these antecedents, that which is to be complied with (i.e., policies as material artefacts) has been only of peripheral interest. In contrast to prior research, the authors focus on how the materiality of these policies is implicated in compliance.
Building on a case study conducted at a large Internet service provider, they provide an alternative interpretation of compliance in which it is not a binary choice (yes/no) or a matter of degree but a situated enactment. A variety of data sources in the company headquarters in Sweden collected over a period of several months is used. Over a number of years the policies have evolved gradually into documents that contain several hundred pages, categorized under several categories, differing largely in the level of abstraction. The authors base their theorizing on Barad's concept of intra-action to formulate an understanding of policy compliance as intra-actions of actors and material artefacts. Intra-actions assume the ontological inseparability of matter and meaning. They use the critical social concepts of reification and fetishization to provide templates for thinking the materialization and abstraction of the policies, or the (re)ma(r)king of boundaries in Barad's terms (Barad, 2007) .
The findings suggest that organizational actors engage in the processes of reification and fetishization through which the policy compliance becomes meaningful. The reified information security as material artefact becomes fetishized as organizational actors enact it in their work, remarking the boundary of the material artefact and its meaning. In other words, the policies as artefacts begin to live a life of their own within the organization. Compliance then becomes indeterminate outside of particular situated practices in which the actors' enactment with policies is an enactment with the fetishized artefact rather than with the material object.
In Chapter 12, 'Regulation of Information Technology-Based Practices: The Case of a Trading Floor Incident in an Investment Bank', François-Xavier de Vaujany, Stefan Haefliger, Vladislav Fomin and Kalle Lyytinen explore the interplay of rules and IT-based practices. They define a set of constitutive and enabling relationships between a rule, an IT artefact and practice, and they narrate their relationships from the following perspectives: (1) how rules are materialized in IT artefacts, (2) how practices are interdependent on IT artefacts, and (3) how rules and practices are temporally coupled. To illustrate and analyse the nature of these relationships, they use the well-known Kerviel affair -a financial scandal in the trading floor of a French investment bank, where failure to promptly detect and prevent highly risky trading behaviours enabled by clever IT use led to losses of billions of dollars for the bank. In particular, the authors examine how these relationships were constituted and how they evolved by probing regulatory 'episodes' to exemplify specific regulation orientations toward germane features of either the IT artefact or the practice. Regulatory episodes differ in terms of the application of the rule, the scope of the rule, the source and the dynamics and their impact on regulatory processes; they also differ in their form of agency. The authors discuss implications of their findings for sociomaterial theorizing and consequent policy implications for regulating contemporary organizations.
The authors define IT-based regulation as the regulatory processes that create, combine, and embed rules within IT artefacts and by doing so maintain and enforce rules that, by constraining or enabling social behaviours, govern both the organizational use of IT artefacts and their organizational effects. They ask whether a sociomaterial perspective can inform how rule creation and its relationship with materiality change over time and influence practices. Finally they juxtapose the sources of rules with the ways in which rules and practices are coupled and identify conflicts between rules and their materialization over time, as informed by their case study.
In Chapter 13, 'Sociomateriality and the Transnational Expansion of Soft Regulation: Michelin in Haute Cuisine around the World', Isabelle Bouty, Marie-Léandre Gomez and Carole Drucker-Godard explore how non-state actors contribute to the development and growing importance of soft rules and regulation with the multiplication of classification systems, standards, evaluations and audits, assessment and accreditation, and comparison and rankings. Regulating actors and their doings in this process have not been the major focus of investigation, despite a shared acknowledgement of interdependencies between their strategy and the institutional logic they carry. The authors draw on an analysis of the Michelin guide's strategy around the world to develop a better understanding of how sociomaterial elements contribute to the transnational expansion of institutional rules within soft regulation. They look at how a rating system, initially intended to provide information to non-local actors, can turn out to also be a coercive means to enforce a classification, underlying logic and competitive position.
Contemporary haute cuisine is a highly institutionalized field. The authors focus on Michelin's expansion to New York and Tokyo. They show how such sociomaterial elements as Michelin's three-star rating scale and time have been crucial in the expansion process. They also analyse how the annual and seasonal regularity of the guide creates a rhythm infusing constituents' practices with its rules. The annual releasing implies that a chef's position should never be regarded as definite; published issues demonstrate this with some chefs being demoted or promoted from year to year. It places a permanent tension on chefs who grow eager to either defend or increase their ranking in the next release. As such it contributes to infusing restaurants and chefs with Michelin's underlying understanding of gastronomy and deeply contributes to institutionalize Michelin's logic.
These four parts are introduced and concluded by the editors, explaining the structure of the book and summarizing the key contributions of the contributors with regards to regulation, rules and the material dynamics of organizations. Avenues for further research in the field of Management and Organization Studies will be suggested in the conclusion. Additionally the book includes a foreword on 'Material Rules' by Albert Borgmann, and an afterword by Lev, 4, 197, 201, 216n2, 216n4 Weber, Max, 2, 144, 251 writing, medium specificity, [200] [201] Zagat, 275-6, 278, 280, 284, 287, 290 
